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Mcnonb30BaHwe: M3o6peTeHne othocmtch k 
o6nacTM nna3MeHHOM t©xhmkm m ynpaBnneMoro 
TepMOJiflepHoro CMHTe3a, b nacTHocTM k 
ycTpOMCTBaM reHepaMMM HefiTpoHHoro m 

p© HTre HOBCKoro M3nyneHMM. TexHMHecKMM 
pe3ynbTaT M3o6peTeHkm - noBbitueHne 
Ha,qe>KHOCTM paooTbi ycTpoMCTBa aha reHepai^nn 

HeMTDOHHOrO M p©HTr©HOBCKOrO M3/iyMeHMM. 
Cyil^HOCTb M306p©TeHMfl: yCTpOMCTBO flJlfl 

reHepai^nn HefiTpoHHoro m peHTreHOBCKoro 

M3/iyMeHMM COA©p>KMT MMnynbCHbIM mctomhmk 

sneiapoMarHMTHOM sHeprviM, HanpuMep 
B3pbiBOMamnTHbiM reHepaTop, pa3MbiKaTenb 
TOKa m noAKJiK>MeHHyK> k Bbixo^y pa3MbJKaTena 
nna3MeHHyK> KaMepy c npeflBapnTenbHbiM 
3aMarHMHMBaHneM nna3Mbi. Yctpomctbo 

AOnOHHUTenbHO C0A©P>KMT MHAyKTMBHbIM 



3neM©HT c B03M0>KH0CTbK> perynMpoBaHMH 

BenMHMHbl MHflyKTMBHOCTM C nOMOLAbK) SKpaHa, 

nocneAOBaTeribHO coeAMHeHHbiw MMnynbCHbiM 

MCTOHHHKOM M pa3MblKaTeneM TOKa M 

pacnono>KeHHbiM Mewy hmmm. 2 Mn. 
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(54) DEVICE TO GENERATE NEUTRON AND X-RADIATION 

(57) Abstract: 

FIELD: plasma technology, thermonuclear 
fusion. SUBSTANCE: device to generate 
neutron and X-radiation has pulse source of 
electromagnetic energy, for instance, 
blast-magnetic generator, current release, 
plasma ~ chamber with preliminary 
magnetization of plasma connected to output 
of release. In addition device includes 
inductive element capable of adjustment of 
inductance value with the aid of screen 
connected in series with pulse source and 
current release and placed between them. 
EFFECT: increased functional reliability of 




-2- 



1 



H3o6peTeHne othocmtca k o6nacTM 

nna3MeHHOM TeXHMKM, B HaCTHOCTM K 

ycTpoiicTBaM An* reHepaiiMM HeMTpOHHoro m 
peHTreHOBCKoro M3nyneHMM 3a cneT nonyneHM* 
BbicoKOTeMnepaTypHoii nna3Mbi. 

H3BecTHbi ycTpoiiCTBa An* reHepai^nn 
HewTpoHHoro n peHTreHOBCKoro M3nyneHMM, 
nonynaeMbix c noMOQ^bK) HarpeBa nna3Mbi. 
HanpMMep, b pa6oTe "An explosive generator - 
powered plasma focus", J. Bernard et al. 
Physics Letter, vol. 35A, N 4, 1971, 
p.288-289 onvicaHo ycTDOMCTBO fl/ia nonyneHMH 
HeMTpoHHoro n peHTreHOBCKoro MsnyneHM*. 
coflepjKau^ee mctohhmk sneKTpOMamMTHOM 
3Heprnn b BUfle B3pbiBOM a rH MTHoro reHepaTopa 
(BMr). pa3MbiKaTenn TOKa m nna3MeHHyK> 
KaMepy, noAK/iK>MeHHyio k Bbrxofly pa3MbiKaTena. 

HeflocTaTKOM aaHHoro ycTportcTBa *Bn*eTCH 

TO, HTO B 3TOM VCTpOMCTBB HMetOT MeCTO 

OTHocnTenbHO HM3Kafl AocTuraeiviafl 
TeMnepaTypa nna3Mbi m KaK cneACTBwe 
HeAocTaTOHHafl HaAewHocTb pa6oTbi m 

OTHOCMTenbHO HM3KMM yDOBeHb BblXOfla 

HeMTpoHHoro m peHTreHOBCKoro M3nyneHMM. 3to 
nponcxoAMT BC/ieACTBMe Toro, hto b a^hhom 
ycTDOMCTBe He npon3BOAMTCH npeABapnTenbHoro 
3aMarHHHMBaHna nna3Mbi, mto orpaHMMUBaeT 
cKopocTb ee pa3roHa npn B03AeficTBMM Ha 
nna3My MamnTHoro nona ot npoTeKajou^ero 
nepes nna3MeHHyK) KaMepy TOKa m, 
cneAOBaTenbHo, orpaHMMMBaeT CTeneHb HarpeBa 
nna3Mbi. 

3tot HeAocTaTOK ycrpaneH b ApyroM 
ycTpowcTBe Ann nonyneHMa 
BbicoKOTeMnepaTypHOM nna3Mbi (cm. aBTopcKoe 
CBMAeTeribCTBO CCCP N 1616386, MI1K G 21 B 
1/00, cfw. 1 m 4, BecenoB B.H., fleMMAOB 
B.A., KopnarvtH B.n., JlapqeB M.B., riaBnoBCKUM 
E. C, 3a*BneHO 14.03.88, ony6riMKOBaHo 
09.08.95 r., 6»on. N 22). B stom 3btodckom 
cBHAeTenbCTBe npuBeAeHO onucaHwe 
ycTpoMCTBa An« nonyneHMfl 
BbicoKOTeMnepaTypHoPi nna3Mbi, coAepwamee 
MMnynbCHbifi mctohhmk sneKTpoMamMTHOM 
3Heprnn, HanpMMep B3pbiBOMamnTHbiM 
reHepaTop, pa3MbiKaTenb TOKa, noAKmoHeHHyio k 
Bbixofly pa3MbiKaTena nna3MeHHyto KaMepy c 
npeABapMTenbHbiM 3aMarHMHMBaHneM nnaaMbi m 
pe3MCTop, nocneAOBaTenbHO coeAHHeHHbiM c 
pa3MbiKaTeneM TOKa. 

B A3HHOM yCTDOMCTBe BCJieACTBHB TOTO, MTO 

npeABapMTenbHan 3annTKa ocymecTBnneTca 3a 
cneT An4xfc>y3HM MarHMTHoro noTOKa nepes 
pe3MCTop (cm. c|3Mr. 4), nocneAOBaTenbHO 
coeAHHeHHbiM c pa3MbiKaTeneM TOKa, TpyAHO 
ocyiAecTBHTb onTMManbHoe cooTHoweHMe Mewy 
aMnnMTyflaMM tokob npeABapMTenbHOM (Ana 
3aMarHMHMBaHMH nna3Mb») v\ ochobhom (a/i* 
ycKopeHUfl m HarpeBa nna3Mbt) 3annTOK, b 
pe3ynbTaTe nero cHMwaeTca naAe>KHOCTb pa6oTbi 
ycTpofiCTBa. 

PeujaeMafl 3aAana - co3flaHne ycTpoficTBa 
Ana nccneAOBaHMM npoqecca HarpeBa 
3aMamnMeHHOM nna3Mbi ao 2 ksB m 
bo3MO>khocth nonyneHMH peHTreHOBCKoro m 

HetfTpOHHOrO M3JiyMeHM«. 

TexHuwecKufi pe3y/ibTaT npeAnaraeMoro 
M3o6peTeHnn - noBbiujeHMe HaAewHoc™ pa6oTbi 
ycTpoficTBa AJi« reHepaqnn HeMTpoHHoro m 
peHTreHOBCKoro M3nyMeHM«. 

T xHMMecKMM pe3ynbTaT AOCTMraeTCP TeM, 

MTO no CpaBHeHMK) C M3BeCTHblM yCTDOMCTBOM 

A/i« nonyMeHMfl BbicoKOTeMnepaTypnoM nna3Mbi, 
coAep>Kau4MM MMnynbCHbiii mctohhmk 
sneKTpOMamnTHOM sHeprvin, HanpMMep 
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B3pbiBOMamMTHbiM reHepaTop, pa3MbiKaTenb 
TOKa m noAKJiKweHHyio k BbixoAy pasMbiKaTe/ui 
nna3MeHHy»o KaMepy c npeABapMTenbHbiM 
3aMarHMMMBaHMeM nna3Mbi, HOBbiM flBnaeTca to, 
hto 3aflBnneMoe ycTpoMCTBO AononHMTe/ibHO 

COAep>KMT MHAyKTMBHbJM sneMeHT c 

B03MO>KHOCTbK> pery/lMDOBaHMfl BenMHMHbl 
MHAyKTMBHOCTM C nOMOLL|bHD 3KpaHa, 

pacnono>KeHHbiM Me>KAy MMnynbCHbiM 

MCTOHHMKOM M pa3MblKaTe/ieM M 

nocneAOBaTenbHO coeAHHeHHbiM c hmmm. 

BBeAeHMe b npennaraeMoe ycrrpOMCTBo 
MHAyKTMBHoro sneMeHTa c 3KpaHOM An« 
perynMpoBaHMa BenMHMHbl MHAyKTMBHOCTM m ero 
pacnono>KeHMe Me>KAy MMnynbCHbiM mctohhmkom 
m pa3MbiKaTeneM o6ecne4MBaraT to, hto 
4>M3MMecKMe npoi4eccbi b npoTOTMne m 
npeAnaraeMOM ycTpoMCTBe npoTeKaioT 
no-pa3HOMy. B npoTOTMne 3aMamMHMBaHMe 
nna3Mbi ocymecTBnfleTcy? c noMombK) TOKa 
npeABapMTenbHOM 3anMTKM OnpeAB)» a 
ycKOpeHMe m HarpeB nna3Mbi npoMcxoflMT c 

nOMOLl^bK) TOKa OCHOBHOM 33nMTKM Ooch)- 

OcHOBHan 3anMTKa nna3MeHHOM KaMepbi 
o6ecneHMBaeTCH 3a cneT npMMeHeHMfl 
pa3MbiKaTenn TOKa, a npeABapMTenbHaq 3anMTKa 
ocyii^ecTBnyieTCfl 3a cneT An4)4)y3MM MarHMTHoro 

nOTOKa OT MCTOMHMKa aneKTDOMarHMTHOM OHeprMM 

(BMr) nepe3 pe3MCTop. flo MOMema 
pa3MbiKaHMn qenn tok npeABapMTenbHOM 
3anMTKM onpeAenfleTC^ BpeMeHeM, aMnnMTyAOM 
npoTeKaromero nepe3 pe3MCTop TOKa BMT m 
conpoTMBneHMeM pe3MCTopa, npMHeM BenMHMHa 

COnpOTMBneHM^ pe3MCTOpa 3aBMCMT ot 

npoTeKaeMoro TOKa m npM Kone6aHMM TOKa 3Ta 
BenMHMHa 6yAeT M3MeHnTbca. BenMHMHa 
Hanpn)KeHMfl Ha pe3MCTOpe Gyner paBHa 
Up(t)=l M cr(t)oRp(t), 

rAe: l MCT (t) - tok MMnynbCHoro MCTOMHMKa 
sneKTpOMamMTHOM 3HeprMM; 

R p (t) - conpoTMBneHMe pe3MCTopa; 

t - Bpeww npoTeKaHMfl TOKa Mepe3 pe3MCTOp. 

B nna3MeHHyw KaMepy nepe3 pe3MCTop 
AncJ^yHAnpyeT MamMTHbiPt ndtoK BenMHMHOM: 

npeao J p 

= K 

o 

BenMHMHa TOKa npeABapMTenbHOM 3anMTKM 
6yAeT onpeAenflTbcn cneAyKDii^MM 

COOTHOUJeHMeM: 

<t> = 2. 

npeflB 



MOT p 



1CT p 



TAe Ihom - BenMMMHa MHAyKTMBHOCTM KaMepbi. 

AwinnMTyAa TOKa ochobhom 3anMTKM 

0 och max\ 



x ) Bbipa>KaeTCH 

COOTHOUJeHMeM: 

L 



cneAywiAMM 



I = I - 

och max mctL 



hct Ka.rn 



-^1 



npeae 



rAe: 

l HCT ° - aMnnMTyAa TOKa MMnynbCHoro 
MCTOMHMKa b MOMeHT pa3pwBa i^enM (tpaap); 

L„ CT - BenMHMHa MHAyKTMBHOCTM MMnynbCHoro 

MCTOHHMKa; 

L^m - BenMHMHa MHAyKTMBHOCTM KaMepbi; 
'npeAB 0 - BenMHMHa TOKa npeABapMTenbHOM 
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3anMTKM B MOMeHT tpa 3 p. 

flnfl nonyneHMfl MaKCMManbno bo3mo>khom 
TeMnepaTypbi b nna3Me, a cneAOBaTenbHO, m 
ATIH AOCTMJKeHUH MaKCMManbHoro BblXOAa 

HeHTpoHHoro m peHTreHOBCKoro M3nyneHMfl 
oTHOLueHM tokob ochobhom v\ npeABapMTenbHOM 

3anMTOK AOJT5KHO HaXOAHTbCH B CTpOrOM 

cooTBeTCTBMM c cocTaBOM m AasneHMeM ra3a b 
nna3MeHHOM Kawiepe h b 3aBMCMMocTM ot stmx 
cfcaicropoB HaxoAHTCfl b npeflenax 3... 5. fin* 
ycrrpoMCTBa no a. c. N 1616386 OTHOiueHiie 
tokob ochobhom m npeABapMTenbHOM 3annTOK (K) 

Bbipa3HTCfl CJieAyWLUMM COOTHOilieHMeM 



hct Ka« T 

L +L t, 
mct Kara pao 



0 



MCT p 



B AaHHOM ycTDOMCTBe BC/ieACTBue Toro, hto 
npeflBapnTenbHa* sannTKa ocyLnecTBnaeTCfl 3a 
CMeT txiAcp<py3viv\ MamMTHoro noTOKa Mepe3 
pe3MCTop (cm. qbMr. 4), nocneAOBaTenbHO 
coeAMHeHHbiM c pa3MbiKaTe/ieM TOKa, TpyAHO 
ocymecTBMTb onTMMaribHoe cooTHOiueHMe Mew 
aMnnnTyflaMU tokob npeABapMTenbHOM m 

OCHOBHOM 3anHTOK. 3TO CBH3aHO c TeM, HTO 

BeniiMUHa MamMTHoro noTOKa, 

Anc(x}DynAnpyK)Lna« nepe3 pe3HCTop b 
nna3MeHHyio KaMepy b npoqecce 
npeABapwTenbHOM 3annTKM, 33bmcmt ot 
BenMHMHbi npoTeKaiomero nepe3 pe3MCTOp TOKa b 
BMT m npn KOXie6aHMflX TOKa b BMr 6yAeT 

M3MeHflTbCfl H COOTHOUJeHMe Me>KAy TOKaMM 

ochobhom m npeABapnTenbHOM 3aniiTOK. CneAyeT 
Taiwe oTMeTMTb, hto BennHMHa conpoTUBneHHfl 
pe3HCTopa 3aBMCMT ot BexiMHMHbi npoTeKaeMoro 
nepe3 Hero TOKa. 3to CB*3aHO c Tew, hto 
BenMHMHa conpoTMBneHMfl pe3MCTopa 
B03pacTaeT nponopijMOHanbHo (a° mom©ht3 
nnaBneHMfl MaTepnana pe3MCTopa) yBexinneHMK) 
KoriMHecTBa TennoTbi, BbiAenaeMOM Ha 
pe3HCTope, to ecTb conpoTMBneHne pe3MCTOpa 
yBenwHMBaeTCfl nponopu.MOHanbHo I MCT 2 - ^ 3 

BbipameHM^ Afl« COOTHOLUeHMfl Me>Kfly TOK3 MM 

ochobhom m npeABapMTenbHOM 3anMT0K bmaho, 
hto KoneoaHM^ aMnnMTyflbi TOKa b BMr m 
Kone6aHHfl conpoTMBneHMfl pe3MCTopa b 

3aBMCMMOCTM OT TOKa B BMP npMBOA*"" K 

Kone6aHM«M m BenMHMHbi cooTHOUjeHMPi K. ripM 

3TOM COOTHOUJeHMe Me>KAY TOKaMM OCHOBHOM M 

npeABapMTenbHOM 3anMTOK MOweT bbimtm 3a 
npeAenbi onTMManbHoro Awana30Ha. 
npwBefleT k cHM>KeHMro AQCTMraeMOM 
TeMnepaTypbi nna3MW m k yMeHbiiieHMto 

BenMHMHbi BblXOAa HeMTDOHHOTO M 

pe HTreHO bckoto M3nyneHMM, TeM caMbiM 
CHM>KaeTCfl Hafle>KHocTb paooTW ycrpoMCTBa. 

B npeAnaraeMOM ycTDOMCTBe no MOMeHTa 
pa3MbiKaHMn i4enn tok npeABapMTenbHOM 
3anMTKM TeneT nepe3 MHAyKTMBHbiM sneMem- m 
BenMHMHa HanpswceHMH, peanM3yeMoro Ha 

MHAYKTMBHOM SneMeHTe MHAyKTMBHOCTblO L MHfl , 

cocTa B n*eT: u = J < t>L . 

MH A MCT MHA 

BenMHMHa MamMTHoro noTOKa (^npefle). 
KOTopbtii npoxoAMT nepe3 MHAyKTMBHbiM sneMeHT 
b KaMepy, 6yAeT cocTaBnym>: 

t. C 



9 ct> 

npeflB 



= Ji 

J MCT 



Ct>L 



HMA 



APyrOM CTODOHbi: <*> n peAB(0 = 'npeABCOUaM- 

Orctofla: 
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npeAi 
L 

MH 



< t > = ri 



MH A 

<t>«lt- 

MCT L 

O Kan 



—I <t>. 

MCT 



3Aecb t - BpeMH npoTeicaHMn TOKa nepe3 
MHAyKTMBHbiM aneMeHT. 

OTCK>A a bmaho, HTO BenMHMHa TOKa 
npeABapMTenbHOM sanMTKM InpeAB(t) 

onpeAenneTcsi TonbKO tokom MMnynbCHoro 
MCTOHHMKa SneKTOOMarHMTHOM SHeprMM l MCT (t) 
(TOKOM BMO M COOTHOUJeHMeM MHAyKTMBHOCTeM 

nna3MeHH0M KaMepw m m hay ktm b Horo aneMeHTa. 
AMnnMTyAa TOKa (l nP eAB°) npeABapMTenbHOM 
15 3anMTKM b npeAnaraeMOM ycTDOMCTBe cocTaBMT: 

L 

_0 HHfl^O 



npeflB 



L MCT 



AMnnMTyAa TOKa ochobhom 3anMTKM 6yAeT 
paBHa: 



I = I — 

och max mctL 



npeAB 



rAe l MCT ° - aMnnMTyAa TOKa MMnynbCHoro 

MCTOHHMKa 3ne KTpOM am M THOM SHeprMM B MOMeHT 

pa3pbiBa L\enM (tpa 3p ); 

Lmct - BenMHMHa MHflyKTMBHOCTM MMnynbCHoro 
MCTOHHMKa aneKTpoMarHMTHOM 3HeprMM; 

Liom - BenMHMHa MHAyKTMBHOCTM KaMepw; 

'npeAB 0 - BenMHMHa TOKa npeABapMTenbHOM 

3aHMTKM B MOMeHT tpa 3 p. 

OTHOLUGHMe aMnnMTyA tokob ochobhom m 
npeABapMTenbHOM 3anMTOK 6yAeT paBHo: 



K = 



L L 
mct Kan 



L <L +L > 
mha Kan mct 



M3 3TOrO Bbipa>KeHMJ1 BMAHO, HTO OTHOLUBHMB 

tokob ochobhom m npeABapMTenbHOM 3anMTOK B 
npeAnaraeMOM ycTDOMCTBe He 33BMCmt ot 
Kone6aHMM TOKa b BMr, a onpeAenneTCH TonbKO 

BenMHMHaMM MHAyKTMBHOCTeM BM^ 

MHAyKTMBHoro sneMeHTa m nna3MeHHOM KaMepbi. 
TaKMM o6pa30M, noA6opoM BenMHMH 

nepeHMCneHHblX BblUJe MHAyKTMBHOCTeM Mbl 

co3AaeM onTMManbHoe COOTHOUJeHMe tokob 
ochobhom m npeABapMTenbHOM 3anMTOK, KOTODOe 
He 33BMCMT ot Kone6aHMH TOKa b BMr, TeM 
caMbiM noBbiiuaeTCfl HaAe>KH oct b paooTbi 
npeAnaraeMoro ycTpoMCTBa. 

Ha o>Mr. 1 cxeMaTMHHO M3o6pa)KeHO 
npeAnaraeMoe ycTDOMCTBo, a Ha 4>Mr. 2 noKa3aH 

MHAyKTMBHbiM SneMeHT. YCTpOMCTBO A/l« 

reHepai4MM HeiiTpoHHoro m peHTreHOBCKoro 
M3nyneHMM coAep>KMT MMnynbCHbiM mctohhmk 
sneKTpoMarHMTHOM aHeprviM (1), nanpMMep 
B3pbiBOMarHMTHbiM reHepaTop, pa3MbiKaTenb 
TOKa (2) m noAKnioneHHyK) k BbixoAy 
pa3MbiKaTenn nna3MeHHyio KaMepy (3) c 
npeABapMTenbHbiM 3aMamMHMBaHMeM nna3Mbi. 

KDOMe TOrO, yCTDOMCTBO COAep>KMT MHAyKTMBHbiM 

sneMeHT (4) c 3KpaHOM (5) a^« perynMpoBaHMfl 
BenMHMHbi MHAyKTMBHOCTM, pacnono>KeHHOM 
Me)KAy MMnynbCHbiM mctohhmkom (1)m 
pa3MbiKaTeneM (2). 

B KanecTB nna3MeHHOM KaMepw c 
npeABapMT nbHbiM 3aMamMHMBaHMeM nna3Mbi 
B3flTa KaMepa, cocTOflinas M3 OTceKa ycKopeHMn 

(7), KOTOpbIM 06pa30BaH KOaKCManbHblMM 
BHyTDeHHMM (8) M Hapy>KHbiM (9), sneKTDOAaMM M 
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OTceKa TopMO>KeHMfl (10) nna3Mbi. ripn stom 

KOJlb^BOM 3a3op Me>KAy 3/1© KTpOA^ M H (8) M (9) 

BbinonHeH b <J>opMe conna (11) JlaBanfl, a OTceK 
TopMO>KeHHfl (10) - b BMfle KonbqeBoro 3a3opa 
m >KAy KoaKCua/ibHbiMM sneicrpoAaMKi, KOTOpblS 

flBJlflKDTC* npOflOfl>KeHH«MM SfieKTpOflOB (8) M (9) 
M 3aMKHyTbl Me>KAY C060M CO CTOpOHbl, 

npoTMBonono>KHoii conny (11), MeTannnnecKOM 
KpbiLUKOM (12). 3neicTpoAbj (8) m (9) BbinoriHeHbi 
M3 6ecKnc/iopoAHOM MeAW m oTAeneHbi Apyr OT 
Apyra KepaMnnecKMM M3on«TopoM (13). 
rina3MeHHan Kaiwepa 3anonHeHa Ae^Tepweivi nnn 
AePtTepneBO-TpMTneBOM cMecbK) ra30B npn 
HananbHOM AasnenMM - 10 Top, HapywHbifi 
AM3M©Tp KaMepu mo>k0t M3MeHflTbCfl b npeAenax 
60... 400 mm. 

Mctomhmk sneKTDOMarHMTHOM snepraM 
BbinoriHeH b BUfle cnnpanbHoro 
B3pbiBOMamnTHoro reHepaTopa c 

SKcnoHeHquanbHbiM HapacTaHneM TOKa, 
ocHOBHbiMM aneMeHTaMU KOToporo flBnaioTCfl 

BHyTpeHHMtf miJlHHAPHHeCKUM npOBOflHMK (21), 

CHa6>KeHHbiii 3ap*AOM B3pbiBHaToro BemecTBa 
(BB) (22), m cnnpajibHbiM Hapy>KHbiM npOBOAHMK 
(23), pacnonoweHHbie KoaKcuanbHo. 

Pa3MbiKaTe/ib TOKa (2) coa©P>kmt 
pa3pbiBaeMbiw npOBOAHMK (14), ycTaHOBneHHbifi 
Me>KAy i4nnnHApHHecKMM am sneKipunecKM m 
CTpye<Jx>pMkipoBaTeneM (16) m AManeKTpMMecKMM 
CTpyeracMTexieM (15). CTpyecfcopMnpoBaTe/ib 
(16) BbinoriHeH c AnaneicrpkmecKWMn 
KyMyn«THBHbiMM BbieMKaMM (17). Ha 
noBepxHoc™ BHyTpeHHero TOKonpoBOAa (18) co 
CTopoHbi, npoTMBonono)KHOM pacnono>KeHMK) 
cTpyec^opMnpoBaTenn, ycTaHOBneH 

1414/lMHAPHHeCKVlM 3apHA BB (19) C CMCTeMOM 

MHnqnupoBaHUfl (20). Pa3pbiBaeMbiM npoBOAHMK 

(14) C OAHOM CTOpOHbl COeAMHeH M HAyKTH BHbIM 

sneMeHTOM (4), a c Apyrofi - c BHyTpeHHMM 
aneiapoAOM (8) nna3MeHHOM KaMepw (3). 

MHAyKTHBHWM sneMeHT (cm. o>Mr. 2) 
npeACTaBnaeT co6om MHoro3axoAHyio cnwpanb 
M3 npoBOAflLnero MaTepnana, HanpuMep MeAM, c 
n3onnpoBaHHbiMii BMTKaMH. flonepeHHoe 
ceneHMe bmtkob cnnpanM MHAy ktm bhoto 

3/ieMeHTa AOn>KHO 6blTb AOCTaTOHHbIM, MT06bt 

nponycTMTb Becb tok BMT. 3KpaH (5) Bbino/iHeH 
b BUfle AByx MeTannimecioix no/iyi4nnnHApoB 
(nonyqunMHAPbi M3roTOBneHbi M3 nycTOTenbHoro 
MM/iMHApa, pa3pe3aHHoro BAonb o6pa3yK>mefi Ha 
ABe paBHbie nacTM, n ycTaHoeneHbi 
OTHOCMTenbHO Apyr Apyra c 3a3opoM 
CMMMeTpuMHo), KOTopbie MoryT nepeMeujaTbcfl 
a3MMyTanbHO Ha BennnnHy ^i BAO/ib 

MHAyKTMBHOrO 3/ieMeHTa AO COnpMKOCHOBeHMfl c 

ero BMTKaMM n TeM caMbiM 3aKopaHMBa»OT nacTb 
era bmtkob m yMeHbiuaK)T Be/iuMMHy 
HHAyKTMBHOCTM M paAMa/ibno Ha 

BennHMHy £ 2 ( CM 2), yBenMMMBa* nnn 

yMeHbiuafl 3a3op Me>KAy SKpaHOM m 

MHAyKTMBHbIM 3/ieMeHTOM. flpMOJlMWafl 3KpaH K 

MHAyKTMBHOMy 3neM©HTy, Mbi yMeHbiuaeM 

BenMHMHy M HAy KTM BHOCTM MHAy KTM BHOTO 

sneMeHTa. 

B cocTaB ycTpowcTBa bxoamt 3aMbiKaTenb 
(6). Oh npeAHa3HaseH pj\s\ 3aKopannBaHM« 

HHAyKTMBHOrO 3/ieMeHTa B MOMBHT 

cpa6aTbiBaHM« pa3MbiKaTens. B stom cnynae 
3jieKTpoMamnTHafl SHeprun, HaKannHBaeMan b 

MHAyKTMBHOM LUyHT , BO BDOMP pa3pblBa 

npoBOAHMKa (14) h BbiAenneTC« b bhab 
Ten/iosoii 3Heprnn b Mecrax pa3pbiBa 
npoBOAHHKa w TeM caMbiM o6nerHaK>TC?i ycnoBMfi 
paooTbi pa3MbiKaTenn TOKa (2). 
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YcTpOMCTBO paooTaeT cneAytou^MM p6pa30M. 
nocne sanonHeHMfl nna3MeHHOM KaMepw (3) 
AeiiTepweM n Ae^TepneBO-TpnTvieBOM CMecbK> 
ra30B bo B3pbiBOMarHMTHOM reHepaTope (1) 
npoM3BOAMTC« oKaTue MarHMTHoro noTOKa 3a 
CH8T ABM>KeHiifl cTeHOK BHyTpeHHero 
i4MfiMHApMMecKoro npoBOAHMKa (21) hoa 
AePicTBMeM AasneHMfl npOAyKTOB AeTOHaqnn 
3apHAa BB (22), nocneAOBaTenbHO 3aMbiKa»ou4MX 
bmtkm cnnpann (23). B TeMeHMe Bcero BpeMeHU 
paooTbi MMnynbCHoro MCTOHHHKa (1) sacTb 
MamnTHoro noTOKa M3 Hero nepeAaeTCfl b 
KaMepy (3) nepe3 MHAyKTMBHbIM 3/ieMeHT (4). 
3Ta nacTb MamnTHoro noTOKa co3AaeT b 

3/ieKTpOAaX KaMBpbl (8) M (9) TOK l np eAB(0, 

KOTopbiw ao MOMeHTa pa3pbiBa npoBOAHMKa (14) 
pacTeT co BpeMeHeM nponopquona/ibHO Toxy 

' MCT (t), T.e. no 3KcnoHeHi4naribHOMy 3aKOHy. 

B MOMeHT, KorAa tok ot MMnynbCHoro 
MCTOMHMKa (BMr) AOCTwraeT MaKcuManbHoro 
3HaHeHMfl, npOH3BOAMTCfl pa3pbiB npoBOAHHKa 

(14) c noMoiUbio KyMyriflTMBHbix CTpyfi, 
o>opMnpyK)innxc« npn cxnonbiBaHUM 

KyMy/lHTMBHblX BbieMOK (17) B 

CTpye<Jx>pMMpoBaTene (16) npn bo3agwctbhh 
yAapHOM BonHbi ot 3ap*Aa BB (19). B stot we 

MOMeHT BpeMeHU 3a CMeT B03AefiCTBMH yflapHOM 

BonHbi b CTpyec^opMnpoBaTerie (16) ot 3apflAa 
BB (19) npon3BOAMTcn 3aMbmaHMe npoBOAHMKa 
(14) m KOHTBKTa 3aMbiKaTen« (6) (nponcxoAMT 
cpa6aTbiBanne 3aMbiKaTen^ (6)). 06pa3yeTcn 

3aMKHyTblM KOHTyp, COCTOflLAMM H3 3aMblKaTejlfl 

(6), MHAyKTMBHoro sneMeHTa (4), MaCTM 
npoBOAHMKa (14) w nacTM npoBoflHUKa (24). 
3neKTpoMarHMTHaR 3HeprviR MHAyKTMBHoro 
3/ieMeHTa, paBnafl 



MHfl MCT 



B 3TOM 



cnyMae pacceMBaeTca b stom KOHType, a He b 
MecTax pa3pbiBa npoBOAHMKa (14), mto o6nerMMT 
ycjioBM« paooTbi pa3MbiKaTenn (2). (C 
yBe/iMMeHMeM SHeprviM, BbiAennJoineMcyi b 
MecTax pa3pbiBa npoBOAHMKa BenMHMHa 
conpoTMB/ieHMfl pa3MbiKaTena yMeHbUjaeTcn, a 
BpeMfl 4)opMnpoBaHMn MMny/ibca TOKa b 
Harpy3Ke yBennHMBaeTCfl). 

npM pa3pyiueHMM n poboa h m Ka (14) tok b HeM 
naMMHaeT yMeHbuiaTbCfl, Ha KOHL^ax 
pa3pbiBaeMoro ynacTKa npoBOAHMKa B03HMKaeT 
Hanp5i)KeHMe (3flC caMOMHAyw^MM), KOTopoe m 
<4>opMMpyeT b nna3MeHHOM KaMepe MMnynbc TOKa 

OCHOBHOM 3anMTKM. ROA A©^CTBMeM BblCOKOrO 

Hanpn>KeHMn Me>KAy sneiapoAaMM (8) m (9) 
npoMCXOAMT MOHM3aqMa ra3a b KaMepe (3). 
06pa30BaBUjancfl n/ia3Ma b OTceKe ycKopeHMfl 
(7) noA AeMCTBMeM HapacTaiomero MarHMTHoro 
nonn ot TOKa ochobhom 3anMTKM ycKOpneTCfl b 
CTopoHy conna JlaBajiH (11). HpM BbixoAe M3 
conna (11) nna3Ma npwo6peTaeT cKopocTb, 
npeBbituaKDLnyio anbcjDeHOBCKyjo CKopocTb 3ByKa 
h (H - HanpnweHHOCTb MarHMTHoro 

V4irp 

nonfl, p - nnoTHOCTb nna3Mbi). l~lpM buxoab M3 
conna (11) nna3Ma TopM03MTC5i m HarpeBaeTcn b 
yAapHOM BonHe, KOTopafl o6pa3yeTCfl b KaMepe 
TopMoweHMP (10) Ha BbixoAe M3 conna (11) 3a 
cneT npoTMBOAaBneHMH MarHMTHoro nonn TOKa 
npeABapMTenbHOM 3anMTKM. 

KaK noKa3biBaK)T pacM Tbi, TeMnepaTypa 
HarpeTOM nna3Mbi MoweT AocTMraTb - 2 ksB npM 

nnOTHOCTM MOHOB - 10 17 CM" 3 C BpeMeHeM JKM3HM 

nna3Mbi - 10 mkc, npM stom HeMTpOHHbiM BbixoA 
MO>KeT cocTaBnnTb 6onee 10 13 H7MMn. 
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3a cneT 6onee HaflewHoro ocymecTBneHMH 
onTMManbHoro cooTHoiueHMfl Meacay 
aMruiMTyAaMU tokob ochobhow m 
npeABapvuenbHOM 3annTOK ycKop«eTC« 1411 kji 
nccneflOBaHMfl npoqeccoB, npoMcxoA*mnx npn 
HarpeBe nna3Mbi. 

cpopMy/ia M3o6peTeHMfi: 

YcTpowcTBo AJifl reHepai^nn HewTpoHHoro h 
pemreHOBCKoro M3nyMeHMM, coflepacamee 
HMnynbCHbivi mctohhmk aneKTpoMamnTHOM 



3Heprvm pa3MbiKaTenb TOKa v\ noAKnK>MeHHy»o k 
BbixoAy pa3MbiKaTen« nna3MeHHyK> Karviepy c 
npeABapMTe/ibHbtM 3aMarHHMMBaHneM nnasMbi, 
OTfinHatomeecji TeM, mto ycTpoiiCTBO 

AOnOJIHMTenbHO COflep)KMT MHAyKTMBHbIM 

aneMeHT c BO3M0>KH0CTbio perynvipoBaHMfl 

BeJlMMMHbl MHAyKTMBHOCTM C nOMOLI^btO 3KpaHa, 

npuneM yKa3aHHbiM MHAyKTWBHbiii aneivteHT 
coeflMHeH nocxieaoBaTe/ibHO c MMnyjibCHbiM 

HCTOMHMKOM 11 pa3MblKaTeneM TOKa M 

pacnojio>KeH MeatAy hmmm. 
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